While the research community has accepted the value of rodent models as informative research platforms, there is less awareness of the utility of other small vertebrate and invertebrate animal models. Neuroscience is increasingly turning to smaller, non-rodent models to understand mechanisms related to neuropsychiatric disorders. Although they can never replace clinical research, there is much to be learnt from 'small brains'. In particular, these species can offer flexible genetic 'tool kits' that can be used to explore the expression and function of candidate genes in different brain regions. Very small animals also offer efficiencies with respect to high-throughput screening programs. This review provides a concise overview of the utility of models based on worm, fruit fly, honeybee and zebrafish. Although these species may have small brains, they offer the neuropsychiatric research community opportunities to explore some of the most important research questions in our field.
Introduction
Although clinical studies remain central to psychiatric research, experiments based on non-human animal models provide an essential tool to explore a wide range of important research questions. Apart from the use of animals in preclinical psychopharmacology, which has a long and distinguished track record, [1] [2] [3] various animal models have been developed to explore candidate risk factors associated with neuropsychiatric disorders, and to learn more about pathways implicated in the clinical syndrome. Transgenic mice, in particular, have contributed to significant advances in our understanding of how genes that have been linked to clinical disorders impact on brain development and adult brain function. [4] [5] [6] Over the last decade or so, the psychiatric research community has become more comfortable in the acceptance that animal models do not need to recapitulate the full phenotype of clinical disorders to be valuable. Although some aspects of neurological disorders can be more readily modeled in animals (for example, the motor features of Parkinson's and Huntington's disease), reproducing symptoms such as delusions and hallucinations seems an unrealistic goal. However, animal models provide an experimental platform that allows researchers to focus on more substrate-pure, neurobiological correlates of clinical syndromes. 7, 8 Essentially, neuroscience aims to understand how animals sense, interpret and respond to the world around them and to internal cues. To explore these issues, we need to understand (a) the component parts of the brain (for example, neural circuits, cells, neurotransmitters, proteins, genes), (b) how these components interact to generate information processing capacity (for example, perception, attention, learning, memory), and (c) how individual animals live within ecological niches, and interact within groups of animals (for example, rearing, social behavior). Trying to unravel the mechanisms contributing to a neuropsychiatric syndrome is a daunting task, as the final surface-level phenotype is a higher order derivative of many underlying factors. The instructions for building a brain accumulate across the lifespan and incorporate information from many categories of observation (for example, heritable factors, everyday background and infrequent environmental exposures).
Dealing with biological complexity is daunting enough, but when much of this complexity remains hidden and poorly understood, as is the case with brain functioning, the task can be overwhelming. From a clinical perspective, one strategy is to divide the tasks into different categories of clinical research (for example, functional and structural neuroimaging, gene association studies), and then to 'drill down' into these domains looking for mechanisms that may underpin the disorder of interest. Hopefully, the different categories of research will converge on mechanisms related to pathogenesis. Another strategy is to use clues from clinical research in animal models to simplify the research question and build experimental research platforms based on a range of nonhuman species. For example, the anatomical description of the C. elegans nervous system, with its 302 neurons and roughly 5000 synapses, is complete at the cellular level. 9 Many of these neurons are also linked to discrete behaviors. 10 While still complex, the neuroscience research community is more likely to gain traction on the hidden layers of complexity underpinning neuropsychiatric disorders using animal models with 'small brains'. [11] [12] [13] The aim of this paper is to provide a concise overview of how animal models such as worm, fruit fly, honeybee and zebrafish can inform psychiatric research (see Figure 1 ). We argue that these models provide efficiencies that are particularly attractive for high-throughput research platforms. By examining animal models with differing levels of neuronal complexity, and especially by using these models in combination, we can refine our questions relating to biological function. In addition, the neuroscience and genetic 'took kits' now available for several of these species allow the opportunity to dissect some of the molecular and cellular architecture underpinning neuropsychiatric syndromes.
Caenorhabditis elegans
The hermaphrodite of the nematode C. elegans is comprised of 959 somatic cells, 302 of which are neurons. This simple nervous system is one of the best characterized at the cellular and molecular level among metazoan. The lineage, position and morphology of each neuron have been determined, and all the neuronal connections have been resolved by serial reconstruction with electron microscopy. 14, 15 Neuronal functionality and wiring are almost invariant among animals, and the chemical properties of C. elegans neurons are similar to those of mammalian neurons with synapses relying on neurotransmitters such as acetylcholine, glutamate, dopamine, seroto- Figure 1 Examples of experimental features associated with each of the four species. Upper left, Drosophila melanogasterelectrophysiology is used to record from an awake behaving fly. Upper right, Apis mellifera-bees leave the research hive to forage and explore the environment outside the laboratory. Lower left, Caenorhabditis elegans-green fluorescent protein highlighting the mechanosensory neurons in a freely moving worm. Lower right, Danio rerio-swimming is used as a behavioral readout for various tasks in zebrafish. Classical forward genetics (that is, using chemical mutagenesis and then isolating mutants based on a phenotype of interest), has been, and remains, a crucial and widely used approach to address biological questions in C. elegans. However, the sequenced genome, combined with the ease of generating deletion mutants and the availability of a complete RNAi library has allowed reverse genetics to become a very significant method to interrogate gene function. Furthermore, the worm community can also access the C. elegans Knock-out Consortium (www.celeganskoconsortium.omrf.org), which is generating deletion alleles upon request in most of the 20 000 worm genes.
The completed sequence of the human genome has revealed the extent of homology across widely divergent species, thus providing opportunities to study conserved molecules involved in neuronal disorders in simpler organisms such as the nematode. For example PQBP1, a gene associated with X-linked mental retardation, has a strictly conserved worm homolog T21D12.3. Studies in this simpler organism revealed an important function of this molecule in lipid metabolism, which was subsequently confirmed in mammalian primary white adipocytes. 16 The IMPAS gene family (IMP/SPP/PSH/SPPL) are close homologs of the Presenilin genes (PS1 and PS2), which when mutated causes familial Alzheimer's disease. Results using C. elegans mutants in the IMPAS-homolog imp-2 indicate that IMPAS act as regulators of developmental processes interacting with lipid-lipoprotein receptor-mediated pathway. 17 UNC-76 is a C. elegans protein involved in axonal outgrowth and fasciculation, and its mammalian homolog FEZ1 can complement the UNC-76 function in worm. 18 Results have shown that in mammalian cell culture FEZ1/UNC-76 interacts with DistruptedIn-Schizophrenia-1 (DISC1; a candidate gene for this disorder) and participates in neurite extension. 19, 20 The characterization of defined selective promoters allows expression of fluorescent proteins specifically in neurons of interest, enabling simple visualization and single cell resolution to study development and function. For example, the entire set of 26 GABAergic neurons can be highlighted with green fluorescent protein using the promoter of the gene encoding for the GABA biosynthetic enzyme, unc-25.
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Similarly, the eight dopaminergic neurons can be visualized using the promoter of the dopamine transporter dat-1, 22 and the 12 serotonergic neurons using the promoter of the tryptophan hydroxylase tph-1.
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Using these or similar specific promoters, the expression of particular genes can be targeted to classes of neurons to study the function of their encoded protein. This approach has been employed to define the conserved role of human homologs in C. elegans.
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Despite the simplicity of its nervous system, C. elegans shows an interesting repertoire of welldefined behaviors. With their sensory systems exquisitely developed, worms are able to find food sources, detect and escape noxious substances, find mating partners, display social or solitary feeding, and locate optimal oxygen concentration and temperature. 25 Furthermore, C. elegans show sensitivity and intoxication to different drugs such as alcohol, nicotine and certain antipsychotic drugs, display different forms of non-associative and associative learning, and present sleep-like states during the quiescence phase associated with the four molts.
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The molecular and cellular mechanisms regulating these behaviors have revealed conserved features across species. For example, a worm model of nicotine addiction presenting acute and chronic behavioral responses that parallel those observed in mammals, has revealed a novel and important role of the conserved TRPC (transient receptor potential canonical) channels in modulating the activity of nicotinic acetylcholine receptors. 26 The links between dopaminergic pathways and addictive behavior have been examined in C. elegans. 31, 32 In a C. elegans model of ethanol intoxication, activation of a BK potassium channel, SLO-1, has been shown to have a central role in the acute neurobehavioral effects of this substance. 27 A recent study has revealed the important role that CRH-1, the C. elegans homolog of CREB, has on the worm's foraging rate through regulation of tph-1 (tryptophan hydroxylase), which is necessary for serotonin production. 33 Moreover, the same study showed that the serotonergic phenotype of a certain neuron depends on the contribution of this neurotransmitter from an external source provided by a second neuron. 33 This discovery indicates a mechanism of plasticity for the serotonergic circuit in the developing nervous system that might be of utility in understanding certain aspects of neuropsychiatric disorders.
In conclusion, the seemingly distant fields of C. elegans-based neuroscience and clinical neuropsychiatry can converge synergistically, and the tiny 'no-brainer' worm could provide significant insights into how our brain develops and functions.
Drosophila melanogaster
The fruit fly, Drosophila melanogaster, is one of the most studied organisms in biology. It has a fairly simple brain during larval stages, comprising 10 000-15 000 neurons, but this number increases dramatically over the course of its lifecycle (B2 weeks) when this increases to approximately 250 000 neurons in the adult fly brain. Although small, the adult fly brain consists of several distinct processing units including the optic and antennal lobes, which process visual and olfactory input, respectively, and a central brain comprising protocerebrum, mushroom bodies and central complex, which are involved in processing sensory stimuli and modulating motor output. These structures are associated with relatively complex behaviors related to learning, memory, motor control and even attention.
Linking behaviors with single gene effects was first established in D. melanogaster four decades ago, 34 largely because techniques for manipulating chromosomes and mapping genes were already welldeveloped in this model. An important approach in Drosophila has involved marrying mutagenesis strategies with behavioral screens to relate gene function to a behavior. This strategy was largely developed in Drosophila because the model allowed strategies more typical of microbial genetics (high throughput screening) in an animal with a relatively complex brain. As genetic analysis (for example, mapping a phenotype to a single point mutation) requires large numbers of crosses and animals, the first fly behaviors to be mapped to genes were by necessity simple and easy to measure, often using devices that fractionated fly populations, such as T-mazes. 35 These included Pavlovian conditioning to odors, 36 circadian rhythms 37 and courtship behavior. 38 Cumulative work on these behaviors over the past three decades has identified a large number of genes that contribute to the behavioral repertoire of D. melanogaster. 39 The benefits of fly research on brain function are even more compelling today as new methods have been developed to investigate 'cognitive' processes related to memory formation, 36 selective attention 40 and sleep. 41 Over the past 30 years, learning and memory paradigms in D. melanogaster have provided valuable insight into the genetic control of brain function and behavior in general. 36 The dunce gene, for example was first identified by the inability of mutant animals to learn to avoid odors previously paired with electric shocks. 42 Since this original discovery, we now know how the dunce gene functions in neurons: it is involved in cyclic AMP signaling to modulate synaptic plasticity mechanisms 43 and defects in cyclic AMP signaling have been found to be associated with mood disorders in humans. 44 Following the success of this forward-genetic approach, reverse genetics have been used extensively more recently (that is, start with a gene of interest and investigate whether mutations or manipulations compromise a phenotype in D. melanogaster, such as learning and memory). This approach has been used to draw connections between fly phenotypes and genes involved in psychiatric disorders in humans, such as Alzheimer's disease and other neurodegenerative disorders, [45] [46] [47] [48] [49] [50] autism [51] [52] [53] and attention deficit and hyperactivity disorder. 54 A specific example of reverse genetic approaches in this model involves expressing DISC1, a gene associated with an increased risk of schizophrenia, and finding alterations in sleep architecture as a consequence.
12 Sawa and co-workers have recently described alterations in sleep architecture in Drosophlia expressing DISC1, a gene associated with an increased risk of schizophrenia. 12 As with C. elegans, the fly has also been an important tool for addiction studies. 55, 56 For example, using forward genetics, a mutant fly was identified that was less affected by the sedating features of alcohol. Given the colorful name happyhour, the mammalian homolog of the mutated Drosophila gene was subsequently identified, and in the process new pathways involved in addiction were revealed. 57 Recent years have seen the introduction of novel behavioral paradigms in the fly that should prove to be useful models for neuropsychiatric researchers. These include approaches to study behaviors related to aggression, 58, 59 sleep, 41 visual selective attentional processes 60 and learning. 61 In addition, the fly has been used to explore the mechanisms of various medications used in neuropsychiatry. 62, 63 As a reductionist approach to neuropsychiatry, the fly is also being used to explore the concept of stimulus suppression, which involves filtering stimuli from perception. Suppression mechanisms are involved in both sleep and attention, perhaps for homoeostatic purposes during sleep, 64 and as a crucial counterpart to stimulus selection. 65 Taken together these findings suggest that suppression mechanisms are important for the fly brain, but more broadly might be central to how any brain works. 66 Thus, by tapping into this fundamental brain function (the ability to shut-out the world in an adaptive, experience-dependant manner), we may be getting somewhat closer to measuring the actual brain processes that are compromised across diverse spectra of cognitive dysfunction, while still working with the same efficient genetic model that gave us our first molecular insights into behavior.
Apis mellifera
The honeybee (Apis mellifera) brain is 1 mm 3 in size and contains about 960 000 neurons compared with over 10 11 neurons in the human brain. 67 It has the same distinct units for information processing and learning that the fly brain does, but unlike the fly the honeybee is a social insect living with thousands of nest mates sharing tasks within the hive. As such, a bee has to both produce and respond to a multitude of social information to function properly within its Big ideas for small brains T Burne et al unit. This feature makes the honeybee of particular interest for neuropsychiatric research: if taken out of its social context, the bee shows impaired cognitive function, its brain does not develop and wire properly and the bee dies (Reinhard J and Claudianos C, unpublished data). In contrast to other animal models used in neuroscience research, honeybees used for research are drawn directly from their optimal environmental niche-animals used in research come from hives that allow foraging and exploration in the 'wild'. The honeybee's amazing capacity to learn and recall sensory information from its natural and social environment has intrigued researchers since Aristotle. Many of the honeybee's learning abilities show parallels to the way humans process sensory information. Bees learn visual features of objects, such as the color and shape of flowers and landmarks in an eidetic (that is, photographic) fashion, and recognize learnt objects by comparing them with the 'snapshots' they had stored in their memory. 68 Patterns are learnt by bees based on general features, such as structure, orientation or symmetry. Just like humans, bees can use these abstract features to distinguish even between objects they have never previously encountered.
One of the fastest and most robust learning features in bees is associative learning of odors. Bees learn the scent of rewarding flowers and use it on subsequent trips as recognition cue to locate a food source. 69 They encode long-term memories of these scents and even have a little Proust in them-when experienced foragers perceive a familiar scent in the hive even days or weeks later, it can evoke elaborate visual and navigational memories of the food source associated with the scent, guiding the bee back to the rewarding flower. 70 Indeed, honeybees show the same modes of learning vertebrates do, from simple habituation, associative learning and classical conditioning, to operant and non-elemental forms of learning. 71 Bees have a working memory, a short-term memory and a long-term memory, and display typical learning phenomena such as generalization, reversal learning, patterning, blocking, overshadowing and extinction. Curiously, they even have functional asymmetry of their central nervous system, and show transfer of memories between brain hemispheres. 72, 73 Thus, the bee is an attractive model to study the mechanisms underlying more complex and 'cognitive' behaviors.
Recent research using the bee provides an example of the utility of this insect animal model for understanding clinical disorders such as schizophrenia and autism. Neurexins and neuroligins are adhesive proteins found on synaptic membranes of neurons in both invertebrates and vertebrates. These binding partners produce a trans-synaptic bridge that facilitates maturation and specification of synapses. Mutations in these genes have been linked to autism and schizophrenia. 74, 75 Honeybees have only one neurexin gene (humans have three) matched to five conserved neuroligin genes. Such reduced complexity makes the honeybee model ideal for unraveling the nature of the subcode tying these molecules to brain development and cognitive function. 76 Although the bee does not have the same repertoire of molecular genetic tools as some of the other models mentioned, it does have a complete genome sequence 77 and a greater number of 1:1 gene orthologues with humans than either C. elegans or Drosophila. Unlike the other invertebrate models, the bee is relatively long lived (the queen can live up to 7-8 years) and is characterized by a significant amount of brain development during the first 3 weeks of adult life, not unlike humans. These features are attractive for invertebrate models that wish to explore neural plasticity over longer time periods. Electrophysiological recordings, optical imaging using calcium release and quantitative molecular and RNAi gene interference techniques are typically being used with honeybees to examine how anatomical (dendritic arborization) and synaptic changes in regions such as the olfactory and optic lobes and higher brain centers (mushroom body structures equivalent to the vertebrate hippocampus) process sensory information.
Owing to its rich behavioral repertoire, a genome that has been sequenced, and its relatively simple and accessible nervous system, the honeybee has great potential as a model for neuropsychiatric research, especially if used in combination with tractable genetic models such as the fly.
Danio rerio
Invertebrates are not the only animals with small brains. Over the past two decades, the small vertebrate zebrafish (Danio rerio) has emerged as a powerful model for studying the nervous system and its function. One reason for this is the simple feature that zebrafish are transparent at early life stages and by 1 week post fertilization the larvae have approximately 78 000 neurons. This combined with external development means that the brain can be observed directly in intact behaving animals. In addition, many of the forward genetic tools that have been staples of research in C. elegans and D. melanogaster are now available in D. rerio. At the same time, zebrafish share portions of their neural architecture with other vertebrates, including humans. This means that zebrafish combine certain useful traits from invertebrate model systems (for example, simplicity, small size, easy imaging and tractable genetics) with those of mammalian systems (for example, similarities in anatomical organization of brain nuclei and certain behaviors).
Behavioral assessment of zebrafish can be undertaken in larvae or as adults. Larvae provide the advantage that they are transparent, which means that neurons can be observed, ablated or manipulated using lasers, fluorescence microscopy and lighttriggered ion channels. 78 In larval zebrafish, there are two categories of behavior that have been studied in 79 and the motor control of swimming and escape. 80 These are appealing behaviors to study, because the cellular architecture of the larval zebrafish retina and spinal cord are similar to those of higher vertebrates. Larvae have also been used to study circadian rhythms and sleep-like states, 81, 82 addiction, 83-87 habituation 88 and a variety of human disease model behaviors. 89, 90 Adult zebrafish have a wider array of complex behaviors than their larval counterparts, including reproductive behaviors such as courtship and preferential mating, social behaviors including shoaling, aggression, alarm and territoriality and learning and memory. This makes adults a potential model for more complex behaviors than larvae show, but they come with the disadvantage that they are no longer transparent, and are too large for conventional whole-mount microscopy.
Recently, there has been increased interest in examining the development of dopaminergic systems in the zebrafish. 91 Although separated by a considerable evolutionary distance, comparing aspects of brain development in zebrafish and humans can reveal important conserved regulatory mechanism.
Tool-kits for examining small brains
Several types of genetic tool have been used in invertebrate and zebrafish models. For example, morpholinos (that is, small antisense oligomers design to block access of other molecules to specific sequences of nucleic acids), have been used to transiently alter gene expression during development and during adulthood. Experiments based on morpholinos have been informative in a range of species, including zebrafish and Drosophila. 92 Another important step in the development of the invertebrate and zebrafish model systems has been the introduction and refinement of transgenes using the Gal4/UAS system. The Gal4/UAS system is drawn from yeast, where it regulates genes involved in the metabolism of galactose. It comprises two parts: the Gal4 protein and its Upstream Activating Sequence (UAS). In cells where the Gal4 gene is expressed, the Gal4 protein targets the UAS sequence, thus driving expression of any open reading frame immediately downstream of the UAS. In a typical experiment, Gal4 is driven in an expression pattern of interest by linking the Gal4 gene to a known enhancer for that pattern. As a second step, a UAS-linked transgene is introduced, which is then expressed in the same pattern as the Gal4 gene. In principle, this allows for any gene (linked to UAS) to be expressed in any pattern, so long as there is a known enhancer with which to drive Gal4.
Over the past 15 years, the Gal4/UAS system has facilitated hundreds of studies into the structure and function of various nervous systems, most notably D. melanogaster, 93 but this system is also well-suited to the optical properties of zebrafish larvae, which allow for the real-time observation of anatomy and development in a wide range of neural tissues. 94 The key to the system's efficacy is that a given Gal4 line can be used repeatedly with a variety of different UASlinked transgenes. Conversely, a UAS-linked transgene can be expressed in any cell type for which a Gal4 driver is available. This means that a study can begin with an anatomical description of the neurons composing a Gal4 expression pattern of interest, and then use different transgenes to probe these neurons' activity.
More recently, a new field of optogenetics has emerged. Building on the Nobel prize winning work based on transgenic animals expressing fluorescent reports, new types of photoswitchable ion channels and pumps have been introduced. 78 These include channelrhodopsin, halorhodopsin, and light-gated glutamate receptor. When activated by light sources, particular neurons can be 'switched' on or off. The translucent brains of zebrafish larvae are well suited for remote cell-specific optical manipulation of neuronal activity. 95 The optogenetic tool-kit can provide help unravel the complexity of neural circuitry. 96, 97 Finally, other transgenes can be used to manipulate the function of the neurons to gauge their role in generating behavior. This provides invaluable flexibility for describing the structure, connectivity and cellular composition of brain regions relevant to discrete phenotypic outcomes. 98 Importantly, the combination of small brain models (for example, fly and bee) bring together unique strengths: on the one hand tractable genetics of the fly and the other behavioral and adult development attributes of the bee that together provide opportunities that are greater than the sum of the individual parts.
Caveats
Genes of interest in clinical disorders can be examined using model organisms, such as D. melanogaster or D. rerio, using genetic tools much the same as with transgenic mouse models. It is hoped that by identifying a behavioral phenotype in a particular animal model for a gene associated with cognitive dysfunction in humans, we will then be able to fully dissect the molecular mechanisms involved in a genetically tractable model organism. Although quite productive in general (such as the recent fly model of Angelman syndrome, a form of mental retardation 99 ), one pitfall of this approach is to assume that because a gene associated with cognitive dysfunction in humans also shows a behavioral effect in flies, then that fly behavior must be relevant to the cognitive defect of interest in humans. This does not necessarily hold true, and researchers need to consider between-species variation in the genetic architecture of complex traits, and need to consider the particular meaning of behavioral adaptations within different species. For example, while key physiological responses to startle may be highly conserved across species, the behavioral response to adverse stimuli may vary between species (for example, freezing versus escape behavior). Furthermore, convergent evolution may use different underlying neurobiological mechanisms to underpin similar phenotypes in widely divergent species.
In addition, there has been disappointment in the validity of some of the animal models of neuropsychiatric disorders. Potential new treatments for conditions, such as amyotrophic lateral sclerosis, have proved to be beneficial in mouse transgenic models, but have failed to be of benefit in the clinical setting. 100 In other words, these models have had poor predictive validity with respect to drug treatments. 101 Some models may have good face validity with respect to the fidelity of the experimental versus clinical exposure (for example, animal models of schizophrenia related to prenatal infection), 102 but have poor face validity with respect to faithfully reproducing the surface-level phenotype of the clinical disorder of interest. An animal model is considered to have construct validity if it recapitulates the neurobiological mechanisms of the clinical disorder. However, the molecular underpinnings of most neuropsychiatric disorder remain poorly understood. Regardless of performance on these particular measures, 103 animal models can provide unexpected and valuable clues for neuroscience. The links between the dunce gene in Drosophila and cognition and mood in mammals is an example of the heuristic value of invertebrate research in neuroscience. 43 
Conclusions and future directions
The last decade has seen an extraordinary number of advances in the ways that neuroscientists can observe, characterize, and manipulate neurons and the networks that they form. The use of animal models with smaller brains has changed our view of how the brain is assembled and how complex behaviors emerge. Regardless of how big or small the brain is in different animal models, each model has its advantages and disadvantages. Some of the strengths and weaknesses of the selected invertebrate and vertebrate models are compared in Table 1 . There are other invertebrate models that have had critical roles in neuroscience (for example, Aplysia). The psychiatrist Eric Kandel was awarded a Noble prize for his work on exploring the molecular mechanisms underpinning memory. For this work, Kandel turned to the sea snail, 'to trap a conditioned response in the smallest possible neural population'. 104 As the genomes of more invertebrates become available, we can expect new species to be added to the neuroscience armamentarium. 105 Although clinical research remains central to neuropsychiatric research, animal models remain one of the most practical research platforms for unraveling the biological mechanisms linking early life disruptions to later neuropsychiatric disorders. The developing human brain is not open to ready observation, and experimental manipulations of normal brain development are clearly not ethical. As with rodent models, animal models based on worms, flies, honeybees and fish will never recapitulate the full phenotype of the clinical disorder. However, by using a range of model systems (that is, 'species hopping'), and a number of different experimental platforms, researchers can focus on intermediate phenotypes and more tractable neurobiological correlates of clinical syndromes.
There is much more work to be done, to fully translate models based on small brain animals to neuropsychiatric disorders. This will take decades of hard work-there will be no quick answers in this field. However, neuroscience is more likely to prosper if there is ready translation of the clues that emerge from the clinical setting back to basic neuroscience. More research based on 'tiny brains' could further energize the collaborative links between clinical neuropsychiatric research and developmental neurobiology. 106 We argue that animals with small brains may provide clues to some of the 'biggest' research questions in neuroscience.
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